Objective: to verify if there are different patterns of nutritional status among preschool children, and if these patterns deserve special interventions.
Introduction
The use of anthropometric indices has been considered a valid strategy for the generation of indicators of nutritional status and, also, of quality of life of study populations. 1 Types of nutritional problems can vary between geographic regions, urban and rural populations, families in a community, and children of the same family. These variations, considering a broader scope, can be explained by economic development, distribution of wealth, economic stability, government budget priorities, social and cultural status, and so on. 2 Growth deficiencies in children can also be a result of infectious and contagious diseases; malnutrition; poor social, educational, and economic conditions; poor quality of healthcare and of care for the newborn. 3 Significant changes have been observed in diet and nutritional patterns of populations; these changes have been studied as part of a process called nutritional transitions. 4 In Brazil, the process of nutritional transition has also been observed and is characterized, chiefly, by decrease in prevalence of nutritional deficiencies and increase in overweight and obesity. The process of nutritional transition, despite involving the whole population of Brazil, can vary according to time and intensity depending on the social and economic segment of the population. 5 Studies have called the attention to the benefits of assessing nutritional status of children in institutional environments such as daycare centers and schools. 6, 7 Studying magnitude of nutritional problems using institutional settings to differentiate children allows for identifying distribution of nutritional disorders, monitoring social inequalities related to health, and, especially, identifying the need for specific and differentiated measures on nutrition and health of a population.
In this sense, our objective was to verify whether there are differences in nutritional status of children from different public preschools, allowing for the identification of institutional settings that require specific measuresespecially considering the process of nutritional transition taking place in Brazil.
Patients and methods
Study design: we carried out a cross-sectional study on the distribution of anthropometric indices of preschool children from the city of Cosmópolis, state of São Paulo, Brazil.
Population and setting: our study population included all preschool-aged children attending City Public Schools in the urban area of Cosmópolis. In Cosmópolis, there are nine preschools with students aged four to seven years. All schools were located in the urban area of the city. The city of Cosmópolis, located 39 km from the city of Campinas, had 36,646 inhabitants in 1991. 8 According to data from a research on quality of life and health in the city of Cosmópolis, from 1993 to 1994, the illiteracy rate of inhabitants aged 18 years or more ranged from 14.2% in the poorer urban areas to 4.2% in the areas of better social and economical status of the city. The prevalence of children attending school ranged from 37.5% to 71.4% in children aged five years, and from 64.7% to 91.7% in children aged six years considering the five different urban areas of the city. 9 Anthropometric measurements: we measured weight and height of all children attending preschools from November 7 to 16, 1994 . Anthropometric measurements (weight and height) were carried out by a team of four trained anthropometrists and standardized according to Jelliffe. 10 Subjects were weighed bare-foot and wearing minimal clothing. We used a digital scale (Filizolla) for a maximum of 150 kg and 100-g precision. Height measurements were carried out using a steel metric tape (mm scale) and a wooden T-square. Subjects were measured after being placed under the T-square and values were immediately entered in the anthropometric measurement form. 11 Assessment of nutritional status was based on z scores of subjects. The National Center for Health Statistics (NCHS) growth curve was used as reference population. 12 Processing and analysis of data: anthropometric measurements were processed using the Center for Disease Control and Prevention Epi Info software, version 6.02. 13 Anthropometric indices were assessed for sex and age of children, for preschool, and for location of preschool in the city (downtown and other urban areas). In the downtown area, which is the oldest and more central area of the city, there are the Honorina Bosshard and Ester Nogueira preschools. The other areas of the city had a total of seven preschools.
We calculated the ratios of overweight to malnutrition dividing the prevalence of overweight (weight-for-height z score > 2) by the prevalence of low weight-for-age (z score < -2). This ratio represented an indicator of prevalence of obesity in relation to malnutrition and, thus, of progress of the process of nutritional transition. 5 For the statistical analysis, we employed Student's t test and analysis of variance (ANOVA) to compare measurements. In case there was no homocedasticity, we employed the nonparametric Mann-Whitney and KruskallWallis tests (for P < 0.05) with the SPSS version 6.0 for Windows. 14 Prevalence ratios and 95% confidence intervals were calculated with the Epi-Info version 6.02 software 13 with downtown-area preschool children as the reference.
Research ethics: our study was approved by the City Education and Health Counselors, by the principals of all preschools, and by the parents of children.
Results
During the study period, there were 1,260 children attending the preschools of Cosmópolis. We carried out anthropometric measurements with 1,205 subjects, for a total loss of 4.4%. Children were not measured due to absence from school (n=51), refusal (n=1), and disease (n=3). Four children were excluded for being younger than four years of age and one due to an error on the registering of measurements, thus allowing for a total population of 1,200 children.
The population of preschool children presented average z scores for height-for-age and weight-for-height similar to those of the reference population (Table 1) , whereas the average weight-for-age was significantly higher (P=0.0291). This higher average indicated values approximately 176g higher than those of the reference population. We observed that averages of the three anthropometric indices were negative for boys and positive for girls; differences between averages according to sex were statistically significant for all three studied indices ( Table 1) .
The prevalence of anthropometric deficits (z scores < or = -2) for all preschool children was 2.6% for height-for-age, 1.8% for weight-for-age, and 1.2% for weight-for-height (data not included in Table) .
Despite the tendency of lower average values for the indices of the 6 to 7 years of age group in relation to the 4 to 5 years of age group, the differences were not statistically significant ( Table 2) .
The average of all three anthropometric indices presented a wide variation in the comparison of schools (Table 3) . The difference between lowest (-0.295) and highest (0.312) z score average for height-for-age was 0.607; this difference corresponds to 2.9 centimeters in height. In this sense, students in school "A" are in average 2.9 cm shorter than those in school "I". Moreover, the difference between lowest and highest average z scores for weight-for-age was 0.740 and for weight-for-height was 0.599, which corresponds to approximately 1.6 kg and 1.3 kg, respectively. Table 4 presents the distribution of preschool children according to z score intervals for anthropometric indices and to location of the school. We verified that prevalence of subjects with z score below zero was, in general, higher in children from schools outside the downtown area; in turn, the highest prevalences of overweight (z scores > 2) were verified in downtown-area students with statistically significant differences as indicated in Table 4 .
The ratio of prevalence of overweight (weight-forheight z scores >2) to deficit in weight-for-age (z scores <-2) was 8.3:1 for downtown area preschool children and 2.3:1 for those in other areas.
Discussion
The results of our study indicate the absence of important nutritional deficiencies in the population studied. However, we did observe a 5.7% prevalence of overweight (weightfor-height z score > 2), which is greater than that expected in relation to the reference population (2.3%). It is important to underscore that the study population consisted of children in city public preschools; thus, our study did not include children of higher social and economical status from private preschools. It is also possible that children of even lower social and economical status, for different reasons, might not have been attending the public preschools. Our results cannot be extended to the whole population of the city and refer only to children in public preschools from more economically and socially challenged segments of the population.
The fact that we did not observe an important nutritional deficit may also result from children regularly receiving school meals and from children being involved in educational and leisure activities that favor child growth.
In this sense, the city of Cosmópolis, though relatively poor and a dormitory suburb, presents quality of life indicators that possibly contribute to a more favorable nutritional status of the study preschool children. The average monthly income of Cosmópolis families was estimated at 556.7 US$; moreover, 70% of families own their homes, the average family size is 4.2 people, the illiteracy rate ranges from 4.2 to 14.2% in different areas of the city, and over 95% of homes have electricity, water, and garbage collection services. 9 The decrease in prevalence of anthropometric deficits has been observed in several studies carried out in Brazil. This decrease is credited to modest progress in family income, to expansion in coverage of sanitary, healthcare, and education services, and to nutritional supplementation programs. 1, 15 Despite the good nutritional status of the population of preschool children, boys presented lower z scores in all three indices in comparison to girls. Other studies have also found more relevant anthropometric deficiencies in boys, which can be a result of greater susceptibility and inadequate living conditions. 6, 16 The distribution of indices according to areas in which preschools were located indicated greater prevalence of height-for-age and weight-for-age deficiencies in schools outside the downtown area, in comparison to those in the downtown area. However, even in the schools outside the downtown area, the prevalence of children with z scores <-2 was similar to that in the reference population. In turn, increased prevalences of overweight and obesity were significantly and consistently observed in downtown-area preschool children in comparison to others; nonetheless, the prevalences of overweight and obesity in children outside the downtown area were still greater than those of the reference population.
The increase in prevalence of obesity has been observed in different areas and social segments of Brazil. 5, 17, 18 The ratio of prevalence of overweight (weight-forheight z scores >2) to deficit in weight-for-age (z scores <-2) was 8. value is greater than that reported by Monteiro et al. (7.6:1) , in 1989, for Brazilian children from the highest stratum of income. 5 Considering that the above ratio allows for an assessment on the progress of the nutritional transition process (the progress of the prevalence of obesity over the prevalence of malnutrition), we observed that prevalence of obesity in our population (public preschool children generally of lower social and economical status and from a small city in the state of São Paulo), which was eight-fold that of malnutrition, is greater than that observed, in 1989, for Brazilian children from the highest social and economical stratum. The ratio observed for children outside the downtown area was 2.3:1, which also indicates a greater prevalence of obesity in relation to malnutrition. This latter finding is equal to that of Monteiro et al. for the stratum of higher social and economical status in 1974. 5 Monteiro et al. observed, in 1989 , that malnutrition was still more prevalent than obesity in the stratum of lower income for children aged less than five years; whereas in the stratum of intermediary income, the two prevalences were equivalent.
The ratio of overweight to malnutrition for Cosmópolis preschool children presents a pattern similar to that of Brazilian children from higher social and economical status. The comparison between average anthropometric indices according to preschool indicated important differences of up to 2.9 centimeters in average heights of children. While some schools presented negative averages for the three indices, others such as "H" and "I" presented averages well above those of the reference population (P<0.01). Schools "H" and "I" presented 9.1% prevalence of obesity and were located in the downtown area, which reportedly has the highest average family income for the city. 9 Our findings indicate that even in small cities, such as Cosmópolis, and in relatively homogeneous segments of the population, from a social and economical vantage point and not including children in private schools, it is possible to observe significant differences in the nutritional status of population subgroups. These subgroups experience different levels of the nutritional transition of decrease in nutritional deficiencies and increase in overweight prevalences.
Our results indicate that educational guidance on healthy diets and the adaptation of school meals should consider different nutritional patterns within the public school system. Moreover, they also indicate the need for nutrition surveillance, for the combined action of schools and healthcare services towards monitoring nutritional profiles, and for the implementation of separate measures considering different location and institution of schoolchildren.
